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EXECUTIVE SUMMARY 

 

The City of Tucson owns and formerly operated the closed Harrison Road Landfill located at the 

intersection of South Harrison Road and East Irvington Road in the southeast portion of the City 

of Tucson, Arizona. This report provides groundwater quality and soil and groundwater 

remediation system performance data collected from July 2015 through December 2015 at the 

Harrison Road Landfill site. 

 

The major findings from the evaluation of this information include: 

 

 Groundwater monitoring was performed at groundwater extraction wells WR-371A, WR-

285A and WR-444A and at several Arizona Department of Water Resources (ADWR) 

required monitoring wells.  Groundwater samples were analyzed for Volatile Organic 

Compounds (VOCs) in accordance with EPA Method 8260. 

 

 There were no exceedances of the Aquifer Water Quality Standards (AWQS) for any of 

the VOCs analyzed from the extraction wells and monitoring wells during this reporting 

period. 

 

 There were no inorganic groundwater parameters (general chemistry, anions and metals) 

that exceeded its respective AWQS, with the exception of lead in monitoring well 

WR-120A in the November 2015 sampling event, during this reporting period.  The 

elevated lead concentration in well WR-120A was due to suspended solids present in the 

groundwater sample. 

 

 The groundwater pump and treat system removed and treated approximately 5,976,400 

gallons of groundwater during the July 2015 through December 2015 reporting period.  

The system has extracted and treated 90.51 pounds of total VOCs, including 12.57 

pounds of PCE and 4.18 pounds of TCE since operation of the treatment system began in 

2001. 

 

 The City of Tucson-Environmental Services Department (COT-ES) will continue to 

monitor and adjust the landfill gas extraction system as necessary to prevent off-site 

migration of methane gas, continue the removal of methane gas within the waste mass 

and maximize the methane concentration in the gas being delivered to the flare.   

 

 On November 10, 2015, the Arizona Department of Environmental Quality (ADEQ) 

granted approval for a Type III modification to Master Facility Plan Approval 

No. 10019200.04 for the Harrison Road Landfill. This approval authorized the COT-ES 

to cease operation of the Groundwater Treatment System and to implement the Proposed 

Corrective Action Plan Modifications. 
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 The Groundwater Treatment System was shut down at the end of 2015 and the two year 

rebound testing program, to be conducted in 2016 and 2017, began in January of 2016. 

 

 Groundwater monitoring and sampling activities will be performed quarterly during the 

first year and semi-annually during the second year of the rebound testing program, in 

accordance with the ADEQ November 10, 2015 approval for a Type III plan 

modification. 

 

 To evaluate the effects of the shut down of the groundwater treatment system on 

groundwater quality and the effects of natural attenuation, groundwater quality data 

obtained from sampling activities will be evaluated using the Mann-Kendall trend 

analysis. 

 

 Groundwater sampling and analysis activities during the two year rebound testing 

program will be documented and submitted to ADEQ and ADWR in an Annual 

Groundwater Monitoring Report. 
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1.0 INTRODUCTION 

 

The City of Tucson - Environmental Services Department (COT-ES) has prepared this report to 

provide groundwater quality and soil and groundwater remediation system performance data 

collected from July 2015 through December 2015 at the closed Harrison Road Landfill site. 

Collection of this environmental monitoring data is required by the Arizona Department of 

Environmental Quality (ADEQ) Solid Waste Plan Review Unit.  The Harrison Road Landfill is 

located at the intersection of South Harrison Road and East Irvington Road in the southeast 

portion of the City of Tucson, Arizona, as shown on Figure 1. The Harrison Road Landfill is 

also located within the Tucson Active Management Area, which is a water resource area 

managed to protect Arizona’s finite groundwater resources. This report also satisfies the 

semi-annual reporting requirements of the Arizona Department of Water Resources (ADWR) for 

the Harrison Road Landfill Poor Water Quality Permit (PWQP) Number 59-583889.0001. 

 

The groundwater remediation system has been in operation at the Harrison Road Landfill since 

June of 2001.  The remediation system is designed to remove and treat groundwater impacted 

with volatile organic compounds (VOCs), including tetrachloroethene (PCE) and trichloroethene 

(TCE).  Figure 2 shows the location of the groundwater monitoring wells and the extraction and 

injection wells associated with the groundwater remediation system. Table 1 provides 

information on the location, type of well (groundwater monitoring or remediation system well) 

and construction details for the various wells at the site. 

 

Groundwater from extraction wells WR-371A, WR-285A and WR-444A is pumped to the 

groundwater treatment system located within the Harrison Road Landfill property. The treatment 

system consists of two 4,500 pound granular activated carbon (GAC) vessels. The treated 

groundwater is pumped into groundwater injection wells WR-119A, WR-245A and WR-276A, 

which are located to the north of the landfill footprint.  Treated groundwater injection wells WR-

120A, R-097A and R-095A were inactive during this reporting period and were used to monitor 

VOC concentrations in the groundwater. 

 

2.0 GROUNDWATER MONITORING 

 

During the August and November 2015 sampling events, water samples were collected from the 

following locations: 

 

 Groundwater extraction wells WR-371A, WR-285A and WR-444A 

 ADWR required monitoring wells 

 Effluent from the two carbon vessels 

 

The extraction well and carbon vessel effluent samples were analyzed for VOCs in accordance 

with United States Environmental Protection Agency (USEPA) Method 8260. In addition to the 

monitoring required by the ADWR, the ADEQ Solid Waste Plan Review Unit also requires the 

COT-ES to conduct groundwater sampling in the November sampling event at monitoring wells 
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HLM-550, R-119A, WR-121A, WR-122A, WR-244A, WR-286A, WR-321A and WR-443A and 

off-site well 412P per the approved Corrective Action Plan
1
 and Assessment Groundwater 

Monitoring Program
2
 for the site.  Quarterly monitoring was also voluntarily performed by the 

COT-ES at monitoring wells WR-321A and HLM-550 during the July 2015 through December 

2015 monitoring period.  Monitoring well 415W, located on the B&R property on the north side 

of the landfill, has not been sampled since May of 2008. The property containing these wells was 

purchased by SST Properties LLC, which is located in Utah.  This property is currently vacant 

and the COT-ES has not been able to contact the new owners to obtain permission to sample this 

well. 

 

2.1 Groundwater Level Monitoring 

 

As required by the PWQP, groundwater level measurements are collected quarterly from 

monitoring wells and remediation wells at the Harrison Road Landfill site.  Table 2 provides the 

water level data for the sampling events conducted in August and November of 2015.  

Groundwater table elevation maps are provided in Figure 3 and Figure 4 for the August and 

November 2015 sampling events respectively. Figure 5 provides groundwater hydrographs for 

selected wells.  Groundwater level data collected from the extraction wells while the remediation 

system was operating were used when preparing the water elevation contour maps.  Water being 

conveyed to active injection wells WR-119A, WR-245A, and WR-276A was diverted to an on-

site retention basin before water levels were collected from these wells. The groundwater flow 

direction beneath the Harrison Road Landfill is to the northwest toward the extraction wells.  As 

the hydrographs in Figure 5 indicate, the water table beneath the site has been declining at a rate 

of approximately 1.8 feet per year since 1998. 

 

2.2 Groundwater Sampling 

 

The following monitoring wells were sampled during the July 2015 through December 2015 

reporting period: 

 

 August 2015: WR-371A, WR-285A, WR-444A, HLM-550 and WR-321A 

 

 November 2015: WR-371A,WR-444A, HLM-550, R-119A, WR-122A, WR-244A, 

WR-321A, WR-443A, 421P, WR-120A, WR-286A, R-095A and 

R-097A 

 

                                                 

1
 COT: Harrison Rd. Landfill Proposed Corrective Measures, September 4, 1996 (Updated 1997, 1999, 2000, 2001, 

2002, 2012) 

2
 COT: Harrison Rd. Landfill Assessment Groundwater Monitoring Program, February 6, 1996  
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All of the groundwater samples were submitted to the Tucson Water Quality Laboratory (TWQL) 

for analysis. Table 3 provides the results for selected VOC analytes and lead from groundwater 

samples collected from monitoring wells, inactive injection wells, extraction wells and off-site 

wells. Figure 6 shows trends for PCE and TCE in selected wells at the site. 

 

Monitoring well WR-247A is dry and can no longer be sampled.  The water table has declined 

and is below the bottom of the well at 250 feet below ground surface. 

 

2.2.1 Results and Discussion 

 

The laboratory analytical data reports and field sampling data sheets for the August and 

November 2015 sampling events are provided in Appendix A.  All of the VOC parameters from 

the extraction and monitoring wells were reported as below the applicable Aquifer Water Quality 

Standards (AWQS). 

 

The concentration of PCE in all of the extraction and monitoring wells was below the AWQS of 

5 µg/l during this reporting period.  For the quarterly sampling event conducted in November 

2015, the three highest PCE concentrations were identified in wells HLM-550 at 3.0 µg/l, WR-

443A at 2.2 µg/l and R-097A at 1.5 µg/l.  PCE concentrations in monitoring well HLM-550 have 

shown a slow increasing trend since February of 2014 (Table 3 and Figure 6).  PCE 

concentrations have been below the AWQS in all monitoring wells since May of 2013, which 

indicates that the groundwater pump and treat system has been successful in remediating PCE 

concentrations in the groundwater to below the AWQS. 

 

Trend charts for selected inorganic parameters including calcium, sodium, nitrate and sulfate, 

which are monitored on a semi-annual basis at the site, are provided in Appendix B.  The 

complete list of inorganic parameters analyzed as part of the groundwater monitoring program is 

also included in Appendix B.  With the exception of lead, no parameter has exceeded its 

respective AWQS since 1993.  The most recent lead exceedance of the AWQS of 50 µg/l was at 

well WR-120A in November of 2015 at a concentration of 331 µg/l.  The Sampling Data Form 

for monitoring well WR-120A for the November 2015 sampling event documents that during the 

groundwater purging procedure, the purged water was dark to light brown throughout the entire 

purge event and had an elevated turbidity reading of 164 Nephelometric Turbidity Units. The 

lead concentrations detected above the AWQS in well WR-120A are likely associated with 

suspended solids present in the well.  Well rehabilitation (swab, brushed, bailed, and purged), 

and extended purging would decrease the amount of sediment present in the well and would 

reduce the lead concentrations in the samples. 

 

Monitoring well WR-321A has increasing trends for chloride, nitrate, sulfate and bromide.  

Nitrate has an AWQS of 10 mg/l and it was detected in well WR-321A at a concentration of 5.9 

mg/l in November of 2015.  The Harrison Road Landfill is not the source of these compounds in 

monitoring well WR-321A, as monitoring wells closer to the landfill have lower concentrations 
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of these compounds. Refer to the trend charts provided in Appendix B for additional information 

concerning these compounds. 

 

2.2.2 Quality Assurance/Quality Control Evaluation 

 

Quality assurance/quality control (QA/QC) analyses for the August and November 2015 

groundwater sampling events included the analysis of three duplicate groundwater samples and 

six trip blank samples.  Laboratory analytical results for the QA/QC samples are presented in the 

laboratory reports in Appendix A. 

 

There were no analytes detected in any of the six trip blank samples. All of the duplicate sample 

analyses were within 30% relative percent difference (RPD) of the original sample analyses, 

except for the following compounds in well WR-120A in the November 2015 sampling event: 

 

 Barium   RPD of 92.8%  

 Copper   RPD of 148.7% 

 Iron   RPD of 167.5%  

 Lead   RPD of 189.1%  

 Manganese   RPD of 186.4% 

 Zinc   RPD of 193.2% 

 

Table 4 provides a summary of the RPD between the original and duplicate groundwater 

samples for the August and November 2015 sampling events. 

 

The difference in contaminant concentrations between the original sample and the duplicate 

sample is likely due to the presence of sediment, as indicated by colored purge water and 

relatively high turbidity values.  Sediment in the groundwater can influence anomalous results for 

inorganic parameters. 

 

The laboratory percent recoveries were within laboratory quality assurance objectives for 

accuracy except for the data qualifiers listed in the case narratives presented in Appendix A.  All 

data qualifiers were within acceptable quality and would not likely affect data results. 

 

3.0 GROUNDWATER TREATMENT SYSTEM PERFORMANCE 

 

Monthly performance data for the groundwater treatment system extraction and injection wells 

for the reporting period from July 1, 2015 through December 31, 2015 is provided on Table 5 

and Table 6. From July through December of 2015, 5,976,400 gallons of groundwater were 

treated at an approximate average extraction rate of 25.2 gallons per minute (gpm).  The 

following three groundwater extraction wells were operated during this reporting period: 

 

 Well WR-371A operated from July 1, 2015 through December 31, 2015 
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 Well WR-444A operated from July 1, 2015 through December 31, 2015 

 

 Well WR-285A operated for several days in December 2015 

 

Extraction well WR-371A operated approximately 90% of the time and extraction well 

WR-444A operated approximately 92% of the time during this reporting period. With ADEQ 

approval
3
, well WR-285A was shut off in February 2013 due to declining water levels and VOC 

recovery rates and, as stated above, was operational for several days in December of 2015. 

 

Table 7 provides selected VOC concentrations, the extracted groundwater volume and the 

cumulative contaminant mass removed from each of the three extraction wells.  For the two 

monitoring events conducted during this reporting period, the average concentration of PCE at 

the extraction wells was: 

 

 WR-371A.  Average PCE Concentration of 0.55 µg/l 

 WR-444A.  Average PCE Concentration of 1.25 µg/l 

 WR-285A.  Average PCE Concentration of 0.8 µg/l 

 

TCE was not detected in any of the three extraction wells during this reporting period. 

 

Table 8 provides a summary of the total contaminant mass removed for the groundwater 

treatment system since 2001.  A total of 90.51 pounds of VOCs have been extracted and treated 

in the groundwater treatment system from 2001 through the end of 2015. The groundwater 

treatment system has also removed and treated 21.12 pounds of non-freon VOCs, including 

12.57 pounds of PCE and 4.18 pounds of TCE from 2001 through the end of 2015.  Figure 7 

also provides the cumulative mass of non-freon VOCs removed by the treatment system. 

 

As required by the PWQP, quarterly effluent samples were collected from the GAC tanks, which 

are plumbed in series.  A summary of the GAC effluent sample analytical results is provided in 

Table 9.  All effluent VOC concentrations from the GAC tanks were below their respective 

AWQS. 

 

On May 6, 2015, the COT-ES submitted a Type III application to ADEQ requesting authorization 

to cease operation of the groundwater treatment system.  ADEQ reviewed the May 6, 2015 

application and requested additional information and clarification on June 26, 2015 (First 

Substantive Review). On July 28, 2015, COT-ES provided information responding the First 

Substantive Review letter to ADEQ. ADEQ reviewed this information and on August 10, 2015 

issued a Second Substantive Review letter requesting clarification on the statistical evaluation of 

                                                 

3
  ADEQ: (Response letter) Harrison Road Landfill, Semiannual Groundwater Monitoring Results and Semiannual 

Groundwater Treatment System Performance Report July through December 2012, March 5, 2013 
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the groundwater quality results to determine the potential rebound of the treatment system. On 

September 8, 2015, COT-ES responded to the ADEQ Second Substantive Review. On 

September 21, 2015, ADEQ issued a Third Substantive Review letter requesting further 

clarification on the proposed groundwater quality statistical evaluation method. On November 

10, 2015, after evaluating responses to the substantive reviews, ADEQ issued an approval for a 

Type III modification to the Facility Master Plan Approval No. 10019200.04, authorizing the 

COT-ES to cease operation of the Groundwater Treatment System and to implement the 

proposed Corrective Action Plan Modifications.  A copy of this approval letter is provided in 

Appendix C. 

 

4.0 CORRECTIVE ACTION PLAN MODIFICATION 

 

Groundwater sampling and analysis and groundwater treatment system performance will be 

implemented as proposed in the Corrective Action Plan Modification approved by ADEQ on 

November 10, 2015 (Appendix C). Groundwater monitoring will be conducted for a two year 

period beginning in January of 2016 to determine if contaminant concentrations increase (i.e. 

rebound) after shut down of the groundwater treatment system. During the two year rebound 

testing, groundwater treatment system maintenance and groundwater sampling and analysis and 

reporting activities will be performed as follows: 

 

4.1 Groundwater Treatment System 

 

 In accordance with the ADEQ approval letter dated November 10, 2015, operation of the 

Groundwater Treatment System ceased at the end of 2015.  

 

 The groundwater treatment system will in inspected two times per month by a COT-ES 

remediation system operation and maintenance contractor.  The contractor will inspect 

the extraction and injection wells and the groundwater treatment system to determine if 

any routine maintenance is required. 

 

  The groundwater treatment system will be operated (i.e. exercised) for a four hour period 

once every two months by the COT-ES remediation system operation and maintenance 

contractor.  Exercising the treatment system will document the continuing operational 

status of the system in the event that operation of the treatment system would have to be 

resumed.   

 

4.2 Performance Monitoring Plan 

 

 Wells used for water injection purposes (WR-119A, WR-245A and WR-276A) will be 

used only for monitoring purposes. 

 

 Groundwater sampling and analysis will be performed on a quarterly basis during the first 

year and on a semi-annual basis during the second year of the rebound testing program. 
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The proposed monitoring well network and the sampling and analysis program are 

provided on Table 10.  Groundwater samples will be analyzed for the parameters 

indicated in Table 11. 

 

 Laboratory analytical data obtained from sampling activities will be evaluated using 

Mann-Kendall trend analysis.  This analysis will be used to evaluate the effect of shut 

down of the groundwater treatment system on groundwater quality at the Harrison Road 

Landfill and the effect of natural attenuation on the local groundwater quality. 

 

 One half of the value of the laboratory detection limit will be used for each non-detect 

result in the Mann-Kendall evaluation. 

 

 If a rising trend is observed and a contaminant concentration exceeds the AWQS in a 

monitoring well, the COT-ES will notify ADEQ and will conduct a qualitative 

evaluation of the groundwater quality conditions. 

 

 The COT-ES will provide results and recommendations from the groundwater quality 

evaluation to ADEQ for review within 45 calendar days after notifying ADEQ of the 

exceedance.  If requested by ADEQ, the COT-ES will meet with ADEQ to review the 

results and recommendations. 

 

4.3 Reporting Requirements 

 

In the Corrective Action Plan Modification dated July 28, 2015, prepared by COT-ES, it was 

proposed that groundwater monitoring reports be prepared during the two year rebound testing 

period on an annual basis. This proposed frequency for the preparation and submittal of the 

groundwater monitoring reports was not specifically approved by ADEQ in the Corrective 

Action Plan Modification approved on November 10, 2015. In a February 11, 2016 email, ADEQ 

confirmed their approval for preparation of the groundwater monitoring reports on an annual 

basis. Groundwater monitoring and sampling activities conducted during the rebound testing will 

be documented and submitted to ADEQ and ADWR in an Annual Groundwater Monitoring 

Report.  The Annual Groundwater Monitoring Report will be submitted to ADEQ and ADWR 

within the first quarter of each succeeding year.  

 

5.0 SOIL VAPOR EXTRACTION SYSTEM 

 

The soil vapor extraction/air injection system (SVE/AI) at the Harrison Road Landfill consists of 

soil vapor extraction wells SVE-1, SVE-2 and SVE-3 and air injection well SVI-1.  Air injection 

well SVI-1 was abandoned in 2009 due to a broken casing pipe.  Figure 8 shows the locations of 

the three SVE wells and the abandoned SVI well.  The SVE/AI system was designed to remove 

and treat vapor phase VOCs, primarily PCE and TCE, extracted from soil between the base of 

the landfill and the top of the groundwater table.  The SVE wells extract soil vapor from 

approximately 90 feet to 250 feet below ground surface.  The purpose of this system was to 

prevent groundwater contamination resulting from the migration of vapors from the base of the 
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landfill.  The system operated from 1999 until 2002 and from 2005 to 2006.  The SVE/AI system 

removed and treated 18,034 pounds of total VOCs from below the landfill, including 1,590 

pounds of PCE. 

 

The COT-ES samples the vapor from the extraction wells triennially (once every three years).  

The most recent vapor sampling event occurred in 2014 and the next scheduled vapor sampling 

event will occur in 2017.  During the July 2015 through December 2015 reporting period, no 

vapor samples were collected from the SVE system.  The COT-ES uses site-specific remedial 

action objectives (RAO)
4
 to evaluate the soil vapor laboratory results.  Soil vapor concentrations 

greater than the RAOs indicate that the vapor could contaminate groundwater at levels above the 

respective AWQS.  In this event, operation of the SVE system would be resumed to remove soil 

vapor to prevent groundwater contamination.  

 

6.0 METHANE GAS EXTRACTION SYSTEM 

 

The COT-ES constructed a full-scale methane gas extraction and flare system for the Harrison 

Road Landfill in 1998.  The locations of the extraction wells, laterals and header pipes and the 

flare compound are shown on Figure 8.  The system consists of a series of methane extraction 

wells, designated as Harrison Extraction Well (HEW), which are connected to a 250 standard 

cubic feet per minute (scfm) blower.  A flare is used to burn the methane gas.  The system is 

designed to control off-site migration of methane and the extraction well network is primarily 

located near the boundaries of the disposed waste. The system has operated since 1998 and has 

successfully prevented the off-site migration of methane.  An added benefit to the landfill gas 

system is that it removes VOCs directly from the waste mass and prevents the vapor from 

migrating to the vadose zone and potentially contaminating the groundwater.  The system 

operated 100% of the time during this reporting period.  Operating and monitoring data for the 

landfill gas system are maintained in the COT-ES offices. 

 

7.0 SUMMARY 

 

 There were no exceedances of the AWQS for any of the VOCs analyzed during this 

reporting period. 

 

 There were no inorganic groundwater parameters (general chemistry, anions and metals) 

that exceeded its respective AWQS, with the exception of lead in monitoring well 

WR-120A in November of 2015, during this reporting period. The elevated lead 

concentration in well WR-120A was due to suspended solids present in the groundwater 

sample. 

 

                                                 

4
 Hydro Geo Chem, Draft Development of Remedial Closure Criteria for City of Tucson Landfills Undergoing 

Vadose Zone Remediation, December 28, 2001 
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 The groundwater pump and treat system removed and treated approximately 5,976,400 

gallons of groundwater during the July 2015 through December 2015 reporting period.  

The system has extracted 90.51 pounds of total VOCs, including 12.57 pounds of PCE 

and 4.18 pounds of TCE since operation began in 2001. 

 

 The COT-ES will continue to monitor and adjust the landfill gas extraction system as 

necessary to prevent off-site migration of methane gas, continue the removal of VOCs 

within the waste mass and maximize the methane concentration in the gas being delivered 

to the flare.  

 

 On November 10, 2015, ADEQ granted approval for a Type III modification to Master 

Facility Plan Approval No. 10019200.04 authorizing the COT-ES to cease operation of 

the Groundwater Treatment System and to implement the Proposed Corrective Action 

Plan Modifications. 

 

 The Groundwater Treatment System was shut down at the end of 2015 and the two year 

rebound testing program (2016 through 2017) began in January of 2016. 

 

 During the two year rebound testing program, wells used for water injections purposes 

(WR-119A, WR-245A, and WR-276A) will be converted to monitoring wells. 

 

 Groundwater monitoring and sampling activities will be performed quarterly during the 

first year and semi-annually during the second year. 

 

 To evaluate the effects of the shut down of the groundwater treatment system on 

groundwater quality and the effects of natural attenuation, groundwater quality data 

obtained from sampling activities will be evaluated using the Mann-Kendall trend 

analysis. 

 

 Groundwater sampling and analysis activities will be documented and submitted to 

ADEQ and ADWR in an Annual Groundwater Monitoring Report. 
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